Knockdown of S100A4 decreases tumorigenesis and metastasis in osteosarcoma cells by repression of matrix metalloproteinase-9.
Osteosarcoma (OS), the most frequent bone tumor in children and adolescents, is highly malignant. Metastases are the major cause of death, and patients with relapse have a poor prognosis. Given the associations of S100A4 with OS and tumor metastasis, we explored its potential roles in OS metastasis. Among 32 OS (16 metastatic and 16 non- metastatic) specimens examined, we found a significant increase of S100A4 mRNA in metastatic tissues, and more importantly, expression of S100A4 and MMP-9 to be strongly correlated in patients who had lymph node or distant metastasis. We observed that siRNA mediated suppression of the S100A4 gene significantly reduced the proliferative and invasive capability of highly invasive OS cells, with a reduced rate of tumor growth and metastasis under in vivo conditions. Matrix metalloproteinase 9 (MMP-9) proved highly responsive to S100A4 gene suppression, demonstrating significant reduction in proteolytic activity, while overexpression of S100A4 increased the expression and proteolytic activity of MMP-9. Links of S100A4 with cell motility were confirmed by depletion which resulted in reduced cell migration. Moreover, loss of cell metastatic potential was completely rescued by overexpression of MMP-9. Collectively, our findings indicate that S100A4 contributes to OS metastasis by stimulating MMP-9 expression, suggesting potential as a novel diagnostic biomarker for OS progression as well as a therapeutic target.